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IMin yac xiarHOCTYBaHHS TEXHIYHOI0 CTaHy MaricTpajJbHHX TPYOONPOBOiB (ra3onpoBoiB)
BHUSABJSIOTH Ae(DeKTH TUILY NOPYIIEHHA CYHiIbHOCTI, BCTAHOBJIIOIOTH (DAKTUYHY TOBIUMHY CTIHKH
TPYOONpoBOoaYy i BU3HA4YaOThL NMpodiab ioro moBepxni. Ha ocHoBi akycTHuHOro (yJabTpa3sByKo-
BOI'0), MArHITHOTO i BHXPOCTPYMOBOI0 METOIIB KOHTPOJIIO PO3P00JieHO iHTeJIeKTYaAIbHi MOPUIHI,
siIKi BUKOPUCTOBYIOTH /ISl BHYTPIIHHOTPYOHOI TeXHiYHOI AiarHOcTMKU. BuxpocTpymoBuii Meton
KOHTPOJIIO Ja€ MOKJIMBICTHL BUSIBUTH NMOBEPXHEBI TPIIMHM i3 MATUM PO3KPHUTTAM Ta JdedeKTH
po3lIapyBaHHsI MeTajqy TpyOompoBoxy. 3a BHXPOCTPYMOBOIO MeTOAy KOHTPOJIIO NepBUHHMIA
NPOXiTHUI NMepeTBOPIOBAY MAPaAMETPUYHOro a0 TPaHC(OPMATOPHOIO TUITY 3a3BHYaii Ma€ (hopmy
HMJTIHAPMYHOI KOTYIIKH i3 NMPAMOKYTHOI0 (hOPMOIO TONEpPeYHOro mnepepidy i po3ramoBaHuii
CIiBBiCHO 3 KOHTPOJILOBAHOIO TPYOOIO.

3 MeT010 KOHTPO.IIO JeeKTiB, TOBUIMHYU CTIHKH i (PI3BUYHUX NMapaMeTpiB eJIeKTPONPOBITHUX
(pepoMarHiTHUX TPYO /I JIOKAT3alil MArHiTHOro mojs 00OMOTKY 30yM:KeHHS NMEPBUHHOIO Tepe-
TBOPIOBAYA JIOLIbHO BUKOHATH Yy (opMi ABOX KilbLEeBHX KOTYHIOK, CHiBBICHHUX i3 KOHTPOJIbLO-
BAHOI0 TPY0OI0, Y AKMX MPOTIKATUMYTh NMPOTHWIEKHO cnipsiMoBaHi ctpymu. Tozai 1 J0KaJIbHOro
KOHTPOJII0 BUMIpHY (BTOPHHHY) OOMOTKY NEPBHHHOIO IEPETBOPIOBAYA JOULIHLHO PO3TALIYBATH
OISl BHYTPIlIHBOI MOBEPXHi TPYOM MizK KOTYIIKAMU OOMOTKH 30Y/IKeHHS TakK, 1100 ii Bich Oyna
CHpsiMOBaHA Mo pajaiycy TpyOM i Takuii mepBUHHMII NMepeTBOPIOBaY 00epTATH MO KOJIy ii mepemi-
LIYBaTH B 0CLOBOMY HanpsMi a00 neperdayuTH JeKiJIbKa TAKUX BUMIPHUX 00MOTOK MO KOJIy TPyOn
i mepeMilllyBaTH MepeTBOPIOBAY TLILKU MO oci Tpyon. ToMy akTyaJIbHUM € PO3PaXyHOK BHXITHOI
iHpopmanii (Hanpyru Ha BUMIipHiii 06MOTIIi) MPOXiTHOTr0 eKPAHOBAHOI0 BUXPOCTPYMOBOIO NEPBHH-
HOI0 MepeTBOPIOBAYA TPAHC(POPMATOPHOIO THILY, PO3TALIOBAHOI0 BCePeIUHi KOHTPOJIHLOBAHOL.

Buznaveni ocHoBHA, BHeceHa 00’ €KTOM KOHTPOJIIO, i cymapHa mepeTrBopeHi 3a Jlamiacom
HANpyru Ha BUMipHiii 00MOTII MePBUHHOr0 BHYTPIIIHHOI0 BHXPOCTPYMOBOIO NepeTBOPIOBaYa
NMPOXiTHOr0 TUIY i3 00MOTKOI0 30y/KeHHSl, fIKa CKJIAJAETHCHA i3 JBOX 3YCTPiYHO YBiMKHEHHX
KLTbIEeBUX HWIIHAPMYHUX KOTYHIOK NMPAMOKYTHOrO MOINEPEYHOro mepepisy 3i cTpyMoM 3axaHoi
(opmu, i BUMipHOI 00MOTKM, PO3TAIIOBAHOI 0iJisi BHYTPIllIHBOI MOBEPXHi TPYOM MK KOTYLIKAMHU
00MOTKM 30y/IKeHHS Tak, 00 ii Bich Oys1a cipssMoBaHa Mo pajiycy Tpyomu.

OTtpumani pe3y1bTaTH AOLILHO BUKOPUCTATH I/l Yac JiarHOCTYBAHHSA TeXHIYHOI0 CTaHY
BHYTPIIIHBOI NOBepxHi TPyOONMpoBOAiB M1 BHU3HAYeHHS iHGOPMATMBHMX BeJIMYHH Ta ix
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YyTJIMBOCTEH 10 MapaMeTpiB i 1eeKTiB 00’ €KTa KOHTPOJIIO PO3IJASHYTHM NPOXiTHUM NePBHHHUM
BHXPOCTPYMOBHMM MEPETBOPIOBAYEM 3 METOI0 PO3B’ I3KH GaraTonapaMeTpoBoi iHgopmarii.

Knrouoei cnosa. suxiona nanpyza, 6HympiuwiHiii nPOXiOHUIL GUXPOCMPYMOBUIL NEPEmEopIoead,
00MomKa 30y0xceHHA; BUMIDHA 0OMOMKA; OIAZHOCHYBAHHA MPYOONPOBOIIia.

IMocTanoBka npodJaemu

ITix yac AiarHOCTYBaHHSI TEXHIYHOrO CTaHy MAariCTPAIBHHX TPYOOIPOBOAIB (ra30mpoOBOIIB) BUSBISIOTH
JeeKTH THUITY MOPYIICHHs CYIUTHBHOCTI, BCTAHOBIIOIOTH (DaKTHYHY TOBIIMHY CTiHKMA TPYOOIPOBOMY 1 BH3HA-
4aroTh Mpodisib Horo moBepxHi. Ha 0CHOBI akycTHYHOrO (Y/IbTPa3ByKOBOI0), MATHITHOIO 1 BUXPOCTPYMOBOTO Me-
TOJIIB KOHTPOJTIO pO3pO0JICHO IHTENIEKTYyaIlbHI MOPIIIHI, SKi BAKOPUCTOBYIOTh ITijl 4ac BHYTPIIHBOTPYOHOI TEXHi4-
HOI miarHocThkd [1-6]. BuxpocTpyMOBHii METOI KOHTPOITIO J1a€ MOYK/IMBICTh BHSIBUTH ITOBEPXHEBI TPIIIMHHU 3
MaJIUM PO3KPUTTSIM Ta Jie)eKTH pO3IIapyBaHHs MeTaly TpyoonpoBony. [lepBHHHMIT POXIIHUIA MTepeTBOpIoBaY
napaMerpuaHoro adbo TpaHchopMaTOPHOrO THITY IS BUXPOCTPYMOBOI'O METOIY KOHTPOITIO 3a3BHYail Mae (popmy
IITHAPHUYHOI KOTYIIKK 13 TPSIMOKYTHOKO (POPMOIO TIONEPEYHOro Iepepidy 1 po3TalloBaHWil CIIBBICHO 13
KOHTPOJIOBAHOK TPy0or0. OOMOTKY 30y KEHHS TIEPBUHHOIO MIEPETBOPIOBAaYA ISl KOHTPOJIIO Ne(EKTIB, TOBIH-
HU CTIHKH 1 ()I3MYHMX TTapaMeTpiB eJIEKTPONPOBITHIX epOMAarHiTHUX TPYO IS JIOKaJIi3allii MarHiTHOTO OIS JI0-
IITBHO BUKOHATH y (JOpMi IBOX KUTBIIEBUX KOTYIIOK, CITIBBICHUX 13 KOHTPOILOBAHOIO TPYOOIO, y SIKMX TPOTiKa-
THMYTh TPOTHISKHO CIPSMOBaHi CTpymu. Tomi U JIOKAJBHOrO KOHTPOIIO BUMIPHY (BTOPHHHY) OOMOTKY
MEPBUHHOTO TIEPETBOPIOBAYA JIOMUILHO PO3TAITyBaTH OUTS BHYTPIIIHBOI MOBEPXHI TPYOM MDK KOTYIIKAMH
00MOTKH 30yIDKEHHsI TaK, 00 il Bick Oylia cpsiMOBaHa 110 pajiiycy TpyOou, o0epTaTH 10 KOy TaKUid IIepBHHHUMA
MIEpPETBOPIOBAY 1 TIepeMIlllyBaTH B OCLOBOMY HANpsMi a0 Tepen0aynTy JEeKUIbKa TAKUX BUMIPHUX OOMOTOK I10
KOJTy TpYOH 1 MepeMillyBaTi TepeTBOPIOBAaY TUILKH 110 OCi TpyOH. TOoMy aKTyallbHHM € pO3paxyHOK BHXITHOL
iH(hopMaIlii MPOXiHOTO EKPaHOBAHOTO BHXPOCTPYMOBOTO TIEPBHHHOTO ITIEPETBOPIOBAYA TPAaHC(POPMATOPHOTO
THITY, PO3TAIIIOBAHOTO BCEPEAMHI KOHTPOIILOBAHOI TPyOH. PO3paxyHKOBY MOJIEI b TAKOTO MEPETBOPIOBAYA TTIOJJAHO

Ha PUCYHKY.

AHAaJI3 0CTAHHIX TOCTiIKeHD

MarsiTHe nose 30y/Kyt0o40i KOTYIIKH PEeECTPYEThCS CECHCOPHIUMH KOTYIIIKAMHU Ha BIJICTaHI JBOX Ta
Oinpme niamerpiB TpyOw. EnexkTpoMarHiTHi KOJMMBaHHS, SKI NMPOHHUKAIOTH y CTIHKY TpPyOOIPOBOLY,
3aJIeKaTh Bifl OyIb-IKUX Je(PEKTiB OUIS CEHCOPHOI KOTYIIKK. TOYHICTh BioMmoro meroay [4, 5] Ha piBHi
METO/Iy BUMIPIOBAHHS MarHiTHOTO TIOTOKY. Jl0 HEZOMIKIB IbOTO METOJYy HAJICKUThH 3HAUHE SHEProCIOKH-
BaHHS Ta HeBeNMMKa mBHUAKOAIA. [Tomanbii gocmimkenns Bukmaaeno y [7—11]. V [8] BuznadeHo meperBo-
penuit 3a JlammacoM BEKTOpHUI MOTEHIIAN MarHiTHOTO MO, pajiajdbHy H OChOBY CKJIaJIOBI MarHiTHOI
THIYKII] TEpBUHHOTO BHYTPIIIHROI'0 BHXPOCTPYMOBOTO IMEPETBOPIOBAYA MPOXiJHOTO THITY i3 0OMOTKOIO
30y/DKEHHSI, sIKa CKJIAaJIAa€ThCsl i3 JIBOX 3YCTPIYHO YBIMKHEHHMX EKPaHOBAHWX KUTBLEBHX MHITIHIPUIHUX
KOTYILIOK MPSIMOKYTHOTO MOIEPEYHOro nepepisy 3i CTpyMOM JIOBUTEHOI )OPMH, SIKi OXOILTIOIOTH BUMIPHY
00MOTKY, BCl 0OMOTKH pO3TaIIOBaHi BCEPEMHI CIIBBICHO 13 BicCIO TPYOH.

BukJia 0CHOBHOTO MaTepiajy
Ha pucyHky npuiiHATO Taki mo3Ha4eHHs: @i i D) — po3mipu (mmpunHa i BHCOTa) MOMEPEYHOTrO
mepepizy KOoXkHOi i3 06MoTok 30ymkenns (1); az i b, — posmipu (mprHa i BHCOTA) IOMIEPETHOTO Mepepizy
BUMipHOT 00MOTKH (2) ¥ dopmi kBampaTHOI (PSMOKYTHOI) AyroBOi paMKH MPSMOKYTHOI'O TOIEPEYHOr0
nepepizy; Cs i C4 — BHYTPIIIHIN 1 30BHINIHIA pO3MipH BUMIpHOI OOMOTKH; |hl| i |h2| — OpAMHATH OOMOTOK

30ymkeHns; hy — BiacTaHp BHYTPIMIHBOI MOBEPXHI BHUMIpHOI OOMOTKH Bim oci Tpyow; s , g i d —
BHYTPIIIHIA 1 30BHINIHIA pajiycH 1 TOBIIMHA KOHTPOJHOBAHOI TpyOW; L 1 y — aOCONIOTHa MarHiTHa
MPOHUKHICTH 1 MUTOMA eNIEKTPHYHA MPOBiIHICTh TpyOH; Ri H — paniyc i Bucorta ekpana (I0CIiIKyBaHOTO
pOCTOpY), SKUIl OXOIUIIOE 00 €KT KOHTpONto (100 CIPOCTUTH pO3B’SI3aHHS, €KpaH BHOUpPAEMO
Haamposigaum); 1, 2 1 3 — obmacri Bcepenuni ekpana. Beaxkaemo, 110 0671acti Beepeanti i 30BHI Tpyou (1
i 3) nedpepomarnithi (1 = uo, A€ Ko — MATHITHA cTasia) 1 MAIOTh MTUTOMY EIEKTPHUYHY MpoBinHicTh ¥ = 0.
Hanpsimut ctpyMy 1 TYCTHHU cTpyMy B 0OMOTKaX 30y/>KEHHSI TPOTHIICHKHI.
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I3 [8] mist BeKTOpHOIrO MOTEHIIaTy MarHiTHOro 1moJjist B 00sacTi 1 (BcepeauHi TpyOH) Maemo:

A=A+A, = ﬂoéolzz a‘lhfr%\] (nir)smmkz+5012‘C11I1 pr)sinmz,

i=1 k= 1
JIe TIepliia CKJIa10Ba BUPaKa€ BEKTOPHUI TIOTEHITIAN 3a BiZICYTHOCTI 00’ €KTa KOHTPOITIO, a Pyra — BHECEHa
00’ EKTOM KOHTPOJIIO.
Toxi mst pagiaasHOI cKIax0BOI (10 0Ci I') MarHITHOI IHIYKITIT OTPUMAEMO:
JUTSE OCHOBHOI (32 BiICYTHOCTI 00’ €KTa KOHTPOJIIO)
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noxsiiinuii pan: psag Pyp’e—beccens no koopauHarti I' i cunycHuit psag @yp’e mo koopauHati Z ; g —
300pakeHHs 3a JlammacoMm rycTHHH CTpyMy B KOTYIIKax OOMOTKM 30y UKEHHS JaBada, Ko [ <r<fr, i
h, < |Z| < h,, a B inuiit yactuni nepmoi obmacti g =0; M =2kz/H; n =4 /R, A, A0 Ai,...— KOpeHi

PIBHSHHS Jl(K)z 0, aj; —xoediuient psany Pyp’e—beccenst dynkuii fi(r) =1, sxmo ri<r <r, i fi(r) =0,
R

akmo 0 <r <r;ir,<r <R posknanenoi y npomixky (0, R); a,= I fl(r)Jl(nir)rdr/J12= #Yl(;{), Joi
0 o\”%
Ji — dyskuis beccenst nepioro poay HyJIbOBOTO i MEPHIOTO MOPSIKIB;
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P, KM IBUAKO 30iraeThCs;
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Beor = —jsm m.zdz = ism m< bl snm, ( h+ hzj — koedimieHT psany Pyp’e po3kIaaeHol Y MPOMIKKY
m.H

—H/2<z<H/2 dynkuii f)(2) = 1, sxmo h <z<h, ify)(2) =1, axmo —h, <z<-h, a B inmmx yacTunax
obmacri 1 (puc. 1) f(2) =0;

JZ= 7[\]1(/1 )J R?ZJS(/L)— KBaJpaT HOPMH;
uNLR1 (pyrs )+ uN,BK (p,rs)—PD;
Rl (pufs) ’
N, = 1o P,M Ko (Porg )+ upsM Ky (PyTs )
N, = 115 PM 1o (Pors ) — 11PsM 1L (P );
P,= D,l;(pifs)— Py (Pirs);
P, = pto Dol ( plrs)[Nllo(per)— N,K ( pzrs)}—ypllo( plrs)[Nlll( Pots )+ NLK, ( pzrs)};

I, 1 Ky — MmomudikoBani muminapuuHi ¢yHkiii beccenst mepioro mopsaKy Mepiioro i Ipyroro pojiis;
lo 1 Ko — MmogudikoBani nmminapuuHi GyHKIii beccernst HyTbOBOro MOpsAKY MEPIIOro i JAPYroro pojiis;

P2 =M¢ + Pyypty; P2 = NP+ pyu.

Toni 3a yMOBH, 1110 B OYaTKOBUI MOMeHT yacy Uy (0)=0, meperBopena 3a JlamiacoMm Hampyra Ha
BHUMIpHIH OOMOTIIi:

Cu=

OCHOBHa (32 BIZICYyTHOCTI 00’ €KTa KOHTPOITIO)

U,y = 2w, (2¢5 +3,)| | B, odz+
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O ——y
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1 cymapHa
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c

e s — BHYTPIIIHIM po3Mip BUMIPHOT OOMOTKH I10 TyTOBilf KOOPJAMHATI Y BUMAJKY MPSIMOKYTHOTO KOHTYPY
00MOTKH 30y/DKEHHS , @ Y BUIIAJKy KBAJAPATHOTO KOHTYPY OOMOTKH 30y/UKEHHS Cs = Ca.

SAxmo H — oo i |z|£hl:

U, =2w,(2¢ +a,)

O'—w?

: 2 Shf’lini ) (b1/2) (m hz)
=_éi:_ LU ()2
Bro 2#05012 a;J, n shn (b /2)e

[epexin Bin q)yHKu11-306pa>KeHH;[ Ua(p) mo bynkitii-opurinaiy Uy(t) (MUTTEBOTO 3HAYCHHS HANIPYTH
y BUMIpHIH 0OMOTIII) MOXKHAa BUKOHATH 3a MeToa0M, po3pobiaenum y [10, 11], skimo 3aqano 300pakeHHst

TYCTHHU CTPYMY 501 B 00MOTIII 30y UKCHHS.
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BucHoBkH

OTpuMaHi BUpa3u JUIsi OCHOBHOI, BHECEHOI 00’ €KTOM KOHTPOJIIO 1 CyMapHOi IepeTBOPEHOT 3a
JlamutacomM Hampyr# Ha BUMIpHIH OOMOTII TMEPBHHHOTO BHYTPIIIHBOTO BHUXPOCTPYMOBOI'O
MepeTBOPIOBaYa MPOXIJHOIO THIY 3 OOMOTKOK 30Y/DKCHHS, SKa CKIAJAEThCS i3 JABOX 3YCTPIYHO
YBIMKHEHHMX KUTBIIEBUX HHJIIHIAPUIHUX KOTYIIOK MPSIMOKYTHOTO IHOMEPEYHOro Iepepizy 31 CTpyMoOM
3ajanoi Gopmu, 1 BHMIpHOI OOMOTKH, PO3TalIOBaHOi Oijs BHYTPINIHLOI TOBEPXHI TPyOH Mik
KOTYIIIKAMM OOMOTKHM 30y/DKeHHs Tak, mo0 ii Bick Oyna chpsMoBaHa mo pajiycy Tpyou. Take
BUKOHAHHSI OOMOTKH 30Y/DKEHHS 1 BAMIPHOI OOMOTKH MEPBHHHOI0 BUXPOCTPYMOBOI'O IIEPETBOPIOBaya
TpaHC(OPMATOPHOTO THIY, pO3TANIOBAHOTO BCEPEIMHI KOHTPOJIBOBAaHOI TpyOHW, JOIUIBHO
BUKOPUCTOBYBATHU JJIs JIOKaJi3allii Ta Kpamoi 0JHOPIHOCTI MarHiTHOTO IOJIS i Yac JiarHOCTyBaHHS
TEXHIYHOTO CTAaHY BHYTPIIIHLOI MOBEPXHI TPYyOOIPOBOIIB.

Cnucok eukopucmanux oicepen

1. Muzhitsky V. F. Computerized Eddy Current Flaw Detector VD-89 NM with Higher Reliability of
Detection and Danger Level estimation of Stress-corrosion cracks when Inspecting Gas Pipeline under Stress-
Corrosion / V. F. Muzhitsky, V. A. Karabtchewski // Pipeline & Gas Journal, 2002, val. 2, pp. 35-44.

2. Pipeline Inspection Technol ogies Demonstration Report / Gas Research Institute, 2004. 98 p.

3. Albert Teisma. Technical Assessment Report Technology Assessment for Delivery Reliability for
Natural Gas/ Gas Technology Institute, 2004. 56 p.

4. Remote Field Eddy Current Defect Interaction, GRI Final Report GRI-95/0506. December 1995.
Atherton, D. L., Clapham, L., Czura, W., Mergelas, B. J., Smith, S, Winslow, J., Zhang, Y. / Gas Research
Institute, 1995. 125 p.

5. Experience with the Renote Field Eddy Current Technique / Schmidt T. R, Atherton D. L., Qullivan S // Proc. of
3rd Nat. Sem. on Nondestructive Evaluation of Ferromagnetic Materials, Houston, March 23-25th, 1988,
pp. 89-97.

6. Delivery Reliability for Natural Gas — Inspection Technologies. Technical Semiannual Progress
Report DE-FC26-04NT42266 / Gas Technology Institute, 2005. 215 p.

7. Ayyn M. A., Ayyn A. M. BexmopHuil nomenyianr MAacHimHo2o NOJsI NPOXiOHO20 Kilbye8oco
BUXPOCMPYMOBO20 NEPBUHHO20 NEPEmMBOPI08Atd NAPAMEMPULUHO20 | MPAHCHOPMAMOPHO20 MUNIE Y NPOBIOHIL
mpy6i Il Bicnux Hayionarenozo yuieepcumemy “Jlvsiecoxa nonimexnixka” " Enexmpoenepeemuuni ma
enexkmpomexaniuni cucmemu” , Ne 763. — JIv6is. Bud. Jlvsiscokoi nonimexnixu, 2013. — C. 120-126.

8. Ayyn M. A., Ayyn A. M. Bexmopnuii nomenyian i ck1aoosi MacHimHoi iHOYKyil MacHimHO20 Nous
NPOXiOHO20 SUXPOCMPYMOB020 hepemeoplosaia y npoeionit mpyo6i [l Biobip i obpobka ingopmayii, 2016.
Bun. 43 (119). C. 12-20.

9. Ayyn M. A. Cxknaoosi maerimuoi iHOyKyii 00momKu 30Y00iCeHHsl NPOXIOH020 BUXPOCIPYMOBO20 NePemeopiosaid y
nposioniit  mpy6i. Bicnux Hayionanenoeo yuisepcumemy “Jlvsiecoka nomimexuixa” “ Enexkmpoenepeemuyni  ma
enexmpomexaniuni cucmemu” , Ne 900. JIvsis. Buo-6o Jlvsiecoroi nonimexuixu, 2018. C. 67—71.

10. Ayyn M. A., Ayyn A.M. Habnuocene uucenvne obepnenus nepemeopenns Jlaniaca anepioouunux
NepexiOHUX GelUdUH NPU HEePYUHIBHOMY KOHMPOAL IMIYAbCHUM GUXpocmpymosum memooom [l Bich.
Hayionanvnoeo ynieepcumemy “ Jlvgiscoka nonimexunixa” . 2009. Ne 654 . C. 285-290.

11. Ayyn M. A., Ayyu A. M., lllynram O. I. Habaudxcena uucnosa peanizayis 360p0muo20 nepemeopeHHs
Jlannaca 3aeacaiouux Koaueams y paszi HepYUHIGHO20 KOHMPONIO IMIYIbCHUM GUXPOCMPYMOSUM memooom [/
Bicn. Hayionanvnoeo yuieepcumemy “ Jlvgiscoka nonimexnixa” , 2010. Ne 671. C. 140-146.

References
1. Muzhitsky V. F. Computerized Eddy Current Flaw Detector VD-89NM with Higher Reliability of Detection
and Danger Level estimation of Stress-corrosion cracks when Inspecting Gas Pipeline under Sress-Corrosion/ V. F.
Muzhitsky, V. A. Karabtchewski // Pipeline & Gas Journal. 2002. Vol. 2. P. 35-44.
2. Pipeline Inspection Technol ogies Demonstration Report. Gas Research Inditute. 2004. 98 p.
3. Albert Teisma. Technical Assessment Report Technology Assessment for Delivery Reliability for Natural
Gas. Gas Technology Institute. 2004. 56 p.

89



M. A. Ayyn

4. Remote Field Eddy Current Defect Interaction, GRI Final Report GRI-95/0506. December 1995. Atherton,
D. L., Clapham, L., Czura, W., Mergelas, B. J., Smith, S, Winslow, J., Zhang, Y. Gas Research Institute. 1995. 125p.

5. Experience with the Remote Field Eddy Current Technique / Schmidt T. R., Atherton D. L., Sullivan S //
Proc. of 3rd Nat. Sem. on Nondestructive Evaluation of Ferromagnetic Materials, Houston, March 23-25th, 1988.
1988. P. 89-97.

6. Delivery Reliability for Natural Gas - Inspection Technologies. Technical Semiannual Progress Report DE-
FC26-04NT42266. Gas Technology Institute. 2005. 215 p.

7. Jacun M. A, Jacun A. M. Wektornyj potencial magnitnoho polja prochidnogo kilcewogo
wychrostrumowogo perwynnogo peretworjuwaca parametrycnogo i transformatornogo typiw u prowidnij trubi.
Wisnyk NU “LP" * Elektroenergetycni ta electromechanicni systeny”, No. 763. Lwiw. Wyd. Lwiwskoji politechniky,
2013, s. 120-126.

8. Jacun M. A, Jacun A. M. Wektornyj potencial i skladowi magnitngji indukciji magnitnoho polja
prochidnogo wychrostrumowogo — peretworjuwaca u prowidnij trubi // Widbir i obrobka informaciji,
2016 r. Wyp. 43 (119), s. 12-20.

9. Jacun M.A. Sladowi magnitnoji indukciji obmotky Zbudgennja prochidnogo wychrostrumowogo
peretworjuwaca u prowidnij trubi. Wisnyk NU “ LP” “ Elektroenergetycni ta electromechanicni systemy”, A2900.-
Lwiw: Wyd. Lwiwskoji politechniky, 2018r., s. 67—71.

10. Jacun M. A., Jacun A.M. Nablygene cyselne obernennja peretworennja Laplasa aperiodycnysh
pereshidnysh welychyn pry nerujniwnomu kontroli impulsnym wyshrostrumowym metodom // Wisn. NU “ Lwiwska
politechnika” . 2009. No. 654. S 285-290.

11. Jacun M. A., Jacun A. M., Shuplat O. I. Nablygena chydowa realizacija amorotnogo peretworennja
Laplasa zagasajuchysh kolywan u razi nerujniwnogo kontrolu impulsnym wyshrostrumowym metodom // Wisn. NU
“ Lwiwska politechnika” . 2010. No. 671. S. 140-146.

M. A.Yatsun

Lviv Polytechnic National University,

Department of Electromechatronics and Computerized Electromechanical Systems,
Y acunma@gmail.com

INITIAL TENSION OF LOCAL PRIMARY INTERNAL EDDY CURRENT TRANSFORMER
OF TRANSFORMER TYPE ISIN A ELECTRIC CONDUCTION FERROMAGNETIC PIPE

© Yatsun M. A,, 2019

At diagnosticating of the technical state of main pipelines (gas pipelines) violations of wholeness
find out defects as, set the actual thickness of wall of pipeline, and determineto the profile of his surface.
On the basis of acoustic (ultrasonic), magnetic and eddy current methods of control intellectual pistons
that isused for inwardly pipetechnical diagnostics are worked out. Eddy current a control method gives
an opportunity to educe superficial crackswith the small opening and defects of stratification of metal of
pipeline. At the eddy current method of control the primary communicating transformer of self-
reactance or transformer type usually has a form of cylindrical spool with the rectangular form of
transversal cut and align islocated with the controlled pipe.

At control of defects, thickness of wall and physical parameters of electric conduction
ferromagnetic pipes for localization of magnetic field the puttee of excitation of primary transformer it
is expedient to execute in form two circular spools, align with the controlled pipe at flowing of the
oppositely directed currents in them. Then for local control the measurable (secondary) puttee of
primary transformer it is expedient to dispose near the internal surface of pipe between the spoals of
puttee of excitation so that her axis was directed on the radius of pipe to revolve such primary
transformer on acircle and transfer to axial direction, or to provide for a few such measur able windings
on the circle of pipe and to move a transformer only for the axes of pipe. Therefore actual is a task of
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calculation of initial information (tension on a measurable puttee) of communicating screened eddy
current of primary transformer of the transformer type located into controlled.

Certain basic, brought in object of control and total regenerate after Laplace tension on the
measur able puttee of primary internal eddy current transformer of re-entrant with the puttee of
excitation, that consists of two meeting included circular cylindrical spools of rectangular transversal cut
with the current of true-to-shape, and measurement winding, pipe located near an internal surface
between the spools of puttee of excitation so that her axiswas directed on the radius of pipe.

The got results it is expedient to draw on at diagnosticating of the technical state of internal
surface of pipelines for determination of informing sizes and them sensitivitis to the parameters and
defects of object of contral to the considered clock-houses by a primary eddy current transformer with
the aim of upshot of multi-parameter sinformation.

Key words: initial tension; internal communicating eddy current transformer; puttee of excitation;
measurable puttee; diagnosticating.
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